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1. INTRODUCTION
1.1 Background

Chicago Metropolita\gency for Planning (CMAP) selected the ARA team to develop pavement
management plans for a selectnumber of locahgenciesrom the CMAP region, including additional

data collection for nofFederal Aid routes. The pavement management plans will prgadicipating

local agencies with a document that describes the importance and types of pavement preservation, the
current condition of pavementetwork, scenarios evaluating the cost to meet different netwdekel
pavement conditions, and a recommendedbital plan based on the selected pavement
condition/spending scenario. The pavement management plan inslsl@mary tables, charts,

graphics, and maps depicting current pavement condgmmd forecasted pavement conditions under
different scenarios. CMAstaffmanagel the development of the pavement management plans in
conjunction withthe Villageof Hazel Crest

As part of this project, ARA has evaluated the current conditidgheo¥illageof Hazel Cre® pavement

network, implemented pavementmanagedny i a8 &aGSY o6ta{ 0 dzAAy3a t! £9wnu
condition, generated budget scenasiand recommended futureaintenance and rehabilitation (M&R)

plans

1.2 Project Kick -off and Records Review

The ARA team met with théillageof Hazel Cresaind CMAP repientatives for a project kietff
meeting onJune 262019. Based on the kie&ff meeting and documents provided by thé@lageand
CMAP, pavement datzompleted bywas collected oduly 6, 2019TheGIS shapefilevas provided by
CMAPandwas used as the base map for the field data collechéitageof Hazel Cregprovided
roadway network segmentation whickas theprimary source of roadway inventory for theavement
management databasdheVillageresponded with valuable information the questionnaire that ARA
developedfor an understanding of the PMBputs available fronthe Villageand any specific project
requirements.TheVillagealso provided other pavement related attributes such as length, witti,
functional classin addifon, theVillageprovidedanannual M&R budget from 2D through 202 to

plan future activities.The following documents were reviewed as part of this effort:

1 GIS shapefile fahe local agency (CMAP)
1 Network Segmentation for collection (CMAP)
1 Review ohetwork segmentation for PMS implementatioviilfageof Hazel Crest

1.3 Network Segmentation

TheVillageof Hazel Cresinanagesapproximately43.3miles of roadway pavemestconsisting primarily
of asphalt pavementshe pavement network was divided ird&9 sections based on the feedback
provided by theVillage Figurel shows the network segmentatiomvhichwas approved by th¥illage
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Figurel. Pavementnetwork segmentationof the Villageof Hazel Crest

1.4 Traffic Data
Average daily traffic (ADT) data for thi@lageof Hazel Crestetwork wasobtained from the lllinois

Department of Transportation (IDOT) transportatimanagement system

(http://www.gettingaroundillinois.com/gai.htm?mt=aadlt Tablel shows traffic data based on the
functional clas®f the streets Figure2 showsthe annual average daily traffic (AADT) data for the

individual pavement sections.

Tablel. Summary othe Villageof Hazel Cre<? tiaffic data.

Functional Class | Length (mile)| Maximum AADT| Minimum AADT
Arterial 1.0 14,800 14,800
Major Collector 0.6 4,400 4,400
Minor Collector 5.7 2,200 675
Residential 36.0 1,600 N/A
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Figure2. Villageof Hazel Cre€® @nnual average daily traffi(AADT)data.

2. FIELD DATA COLLECTI® AND ASSESSMENT

2.1 Digital Survey Vehicle (DSV)

ARA collected gereferenced images of the entildillageof Hazel Crestoadwaynetwork using the DSV

onJuly 26,2019 ! w ! O3%% equipped with the Laser Crack Measurement System (LCMS), shown in

Figure3, captures imagesat 20t A Y UG SNIDF f & 9F OK AYlF IS Abdard Ay S| NI &
distance measuring instrument (DMI) and associated global positioning system (GPS) coordinates. For
two-laneVillagehighways, ARA collected images in a single direction. IHdoerpavement sections,

data was collected in the outermost lane in hatirections.
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Figure3® ! \Tasefxsdack measurement system

The LCMS captures enhanced rightvay images using a 360° camera system. The images were used to
assess the surface condition of the pavement using the Pave@mmdition Index (PCI) methodoloigy

accordance with ASTM D6438 addition to the imagesensor data was collectedcludingthe

International Roughness Index (IBhdrutting for all thesegmentsThe weighted average IRI value of

the Villagenetworkis 288inch/mile, whichh Yy RA OF (i S & ( KrfaccgpBhleh 20N y RAAG M2y UA Y
of pavement roughness (see Appendix A for full scale of IRI valRés)an index to expreggavement

roughness, which is an expression of the irregularities in arpamesurface that adversely affect the

ride quality of a vehicle.

2.2 Pavement Condition Index Procedure

The pavement condition index (PCI) is a measurement of pavement condition which ranges from O to
100.This is afnndustry standard defined in ASTM D6438&e PCI value and corresponding pavement
condition rating are shown iRigure4. A newly constructed pavement will have a PCI of 100 whereas a
failed pavement will hava PCI 010 or less. After the construction of pavements, the condition of
pavement starts deteriorating with time due to traffic loads and volumes, climate, construction
materials, and ageexamples of common traffic load related distresses are fatigaeking, corner

break, etc. whereas block cracking, longitudinal and transverse cracking, etc. are climate related
distresses.
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Figure4. Pavementcondition category based on PCI value

A PCI survey allows users to compare all pavements on a common scale and provides an index for
monitoring pavement deterioration and treatment selection during the Rii8lysis. Typically, PCI
surveys are conducted foan-ground in the field. The modified version allows the use of digital images
to perform the survey in an office environment and still prowtiee highest detail of distress rating.

I'w! Qa [ / a {ntifidsstha pa&MentdRt&sses and repott type, severity, and extent of key
pavement distresseas shown irFigure5. Somesample pavement surface images with repentative
PCI valueare shown irFigure6.

Ten percent of the surveyed sections were subjected to an internal quality assurance survey by an
independent surveyor. After completion of the PCI calculation, visual checks were performed to ensure
that the PCI values are representative of the surveyed images.
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Figure5. Pavementistress detection using.CMSsystem.
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Figure6. Samplepavement distress images with differeRClvalues.
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2.3 Pavement Network and Current Condition

After performing an automated condition survey with the collected images, the inspection data w
0KS t ! = drheARA teaf présertEB the pavement condition results to the
Villageand CMAP ofctober22, 2019 Based on thédugust2019pavement condition survey, the
weighted average PGf the networkis 60.6which representshe pavement network is ifiair condition.

importedind 2

Table2 shows the pavement condition, percent area, number of sections pamntber of sectiongy
pavement surface typd=igure7 displays average pavement condition by pavement surface type. From
Table2, it can be seen that@®b6 of thepavement surface ahe Villagenetwork is built with asphalt
concrete(AC) However, here arethirteen Portland cement concrete (PCC) sections inhliage a

network.

Table2. Pavementcondition, percent area, andiumber ofsectionsb

y pavement surface type

Pavement Area Number of
0,
Surface Type Wit. AvgPCI (SqFY) DoArea Sections

AsphaltConcrete (AC) 60.8 5,245134 96 456
PortlandCementConcrete (PCC) 55.8 237,055 4 13
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Figure7. Averagepavement condition by pavement surface type

Figure8 showsthe distribution of network pavement aredased on pavement current conditien
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Figure8. Distribution of network pavement area based on pavement condition

In Figure8, it can beobservedthat about20% of the network pavement aréaA yerypoo O2 Y RA G A 2 y d
About24% of the pavement area is jgoorcondition.It can also be seen that abof8% of the

networkisA yairQ¥ O2 y \Whergas @ogut32 2F (G KS y S g2 N satistacd®pY $WwR | NBI
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Figure9. Weighted average pavement condition index (PCIl) baseduwnttional class
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Figure9 displays the current pavement condition distributions based on the functional class. It can be

seen that arteriapavements are in satisfactory condition whergasor cdlectorstransitioning from

satisfactory to fair condition.

FigurelOshows detail distribution of pavement condition based on the functional class. It can be
noticed that48% of residential pavements are in paordvery poor conditions.
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FigurelO. Details of thepavement condition distribution based othe functional class

Figurell showsthe pavement condition ratingategoryfor the Villageof Hazel Crespavement
sectionsFromFigurell, it can be seen that major roasgth 14,800 AADTBuch asalf of the 183rd

Street isk yairQ¥ O 2 y \Rllagerdadls/Mmdth aboutd,400 AADTsuch adark AvasingoorQ O2 Y RA G A2 Y

The pavenent sections with traffic volumef 2,200 AADT such a&pple Tree Drivés infair and

satisfactoryconditiors.
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3. PAVEMENT MANAGEMENBYSTEM IMPLEMENTATI®

Figurell Villageof Hazel Cre€® @urrent pavement condition ratings

While presenting the pavement condition data to thélageof Hazel Creshnd CMAP e ARA team
discussedhe scope oPMS analysi®ctober 2, 2019. ARAeam discusse@avement performance
models, treatment matrix, unit costs, and consequences of séfending scenarios. Based on the

Village a
in this section.

I w!

dza SR
(PMS) fowillage of Hazel Crest ! + 9 wu
and organize the pavement inventqilp) assess the current condition of pavemer{ts develop models
to predict future conditions(d) report on past and future pavement germance (e) develop scenarios
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for M&R based on budget or condition requiremeraad ) plan projects.

t a { corhpjetedthé BMSaalysis rfsl results! are pré&sknyed
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3.1 PAVERA Pavement Management System Overview

Figurel2showsthe variousY 2 Rdzf S& 2 F sofiware whichinel@desu

T

Inventoryt The inventory module is designed based on a hierarchical structure including
network, branch, and sections wheassection is the smallest pavement unit managed by the
agency. This structure allows users to easily organize their inventory while providing numerous
fields and levels for storing pavement data.

Work Historyt Similar to the inventory modulehe work hisbry module also follows the
KASNI NOKAOFf &0dNHZ2GdzZNE® ¢2 dzLJRFGSR | LI @SYSyi
to have the network, branch, and section information.

Inspectiont In the inspection module, pavement can be surveyed manuallgeoautomated
survey data can be imported and modified, and finally PCI is being calculated.

PCI Family Model The PCI family model module is used to create pavement performance
modek. Basically, it uses historical pavement conditonl agedata.

Conditon Analysig The condition analysis module is used to analyze or predict the condition
of the entire or part of the networKThis feature reports past conditions based on prior
interpolated values between previous inspections and projected conditionsdo@s@rediction
models.

M&R Family Models M&R Family Models module is used to select treatment, treatment
conseguences, unit costs, and treatment matrix.

M&R Working Plans M&R working plans module alloveseatingmulti-year network and

project level M& planning, scheduling, and budgeting. This module allows the users to create
consequence of current funding level and generates funding scenarios for targeted PCI, backlog
eliminations, etc

Reportst  This module facilitatethe generation of summary chas, latest condition mag and
userdefined reports. The users can pick and choose the attributes fields to create a report.
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Figurel2. An overviewoft | £+ 9 wu @
3.2 Pavement Performance Model

A PMS is only useful for making decisidperformance models can be established, validated, and

relied upon to accurately forecast pavement conditions into the futdr@avement performance model

is developed based on the date of construction for new pavement and date of resurfacing forrky ove

or mill and overlay, the types and thicknesses of pavement materials, the traffic level, and the pavement
condition.The pavement performance model becomes more accurate with multiple pavement condition
ratings, as the model gets calibrated and adpalsto match the conditions present at the time in a

LI oSYSyidQa tAFS OeofSo

¢CKS t/L ClFYAf@ a2RSfta Y2RdAZ S Ay t! +9wu KSftLA G2 A
that are subjected to similar traffic, weather, and other factors affeciagement performance. The
pavement condition historical data are used to build a model that can accurately predict the future
performance of a group of pavements with similar attributes.

Pavement age data was not available; therefore, the pavement perfocamanodefrom a neghbar city

with comparable conditionkas been usedas showrin Figurel3. Allasphalt surfaced pavemenigere

assigned tothismodeARS T dzf 4 LI @SYSy il LISNF2NXIyOS Y2RSf FNRY
concrete pavement.
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